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DETAILED ACTION 

This action is in response to the submission filed on 1/5/09. Claims 1-10 are presented 
for examination. 

Response to Arguments- Specification 

1 . Applicant's amendments with respect to the title, abstract, and written 
descriptions have been entered. The objections to the title and abstract have been 
withdrawn. 

Response to Arguments - 35 U.S. C §101 

2. Applicant's arguments filed 1/5/09 have been fully considered and are persuasive. 
Rejections have been withdrawn. 

Response to Arguments35 U.S. C §103 

3. Applicant's arguments filed 1/5/09 have been fully considered but they are not 
persuasive. 

4. Applicant argues on pages 10-11 that Krishnamurthy and Bronskill do not teach 
each and every limitation of the independent claims. Appellant's arguments appear to 
summarize the claim language, summarize the prior art references, and allege that the 
prior art references do not teach the claim language. The allegations remain unsupported 
by any argument other than the generic allegation that the prior art fails to teach the 
recited claim language. These allegations are refuted below. 
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Specification 

5. The substitute specification filed 1/5/09 has been received and has been entered. 

Claim Objections 

6. Claims 2-4 and 6-8 are objected to because of the following informalities: the 
depending claims begin with the word "Said". While technically not improper, 
dependent claims typically begin with "The". 

Allowable Subject Matter 

7. Claims 2-4 and 6-8 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
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commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 1,5,9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6,256,038 ("Krishnamurthy") in view of US 6,201,549 ("Bronskill"), in view of 
JP 62135965 ("Kuragano"). 

10. Krishnamurthy teaches a computer aided design system for designing curved 
surfaces. However, Krishnamurthy does not teach defining tangent and normal vectors to 
the curved mesh surface. 

11. Bronskill does teach these limitations (see Figure 8). 

12. Krishnamurthy and Bronskill are analogous art because they are both related to 
the field of CAD design. 

13. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to combine the tangent and normal vectors of Bronskill with 
the CAD system for curved surfaces of Krishnamurthy, motivated by the desire to 
produce "highly realistic... images" (Bronskill: column 9, lines 60-67). 

14. Krishnamurthy and Bronskill teach a computer aided design system, but do not 
teach a first tangent vector and second tangent vector for creating a tangent plane of a 
mesh at a certain mesh point. 

15. Kuragano does teach this (see Constitution). 

16. Krishnamurthy, Bronskill and Kuragano are all analogous at as they are related to 
the field of CAD design. 
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17. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to combine the tangent vectors of Kuragano with the CAD 
system of Krishnamurthy and Bronskill, motivated by the desire to "execute the 
calculating processing of a complicated curved surface with a simple interpolating 
calculation by connecting easily the mutual section between adjoining patches under the 
condition of a tangent plane continuity" (Kuragano, Purpose). 

18. Regarding claims 1, 5, 9 and 10, Krishnamurthy and Bronskill teach: 

A computer aided design system (Krishnamurthy: column 2, lines 28-44) comprising: 
a point sequence information extraction device which extracts a plurality of point 
sequences on a curved surface (Krishnamurthy: column 6, lines 39-59 "approximation 
mesh points"; column 8, lines 6-34, "face-point curve); 

a dividing device which generates a curved surface from said point sequences using 
another computer aided design system, and divides said curved surface into a mesh 
having a predetermined number of mesh points (Krishnamurthy: column 8, lines 6-34, 
"polygon mesh ", "face-point curve "); 

a first fundamental form computing device for computing coefficients of a first 
fundamental form at a mesh point of said mesh, said coefficients of the first fundamental 
form being defined at said mesh point by a first tangent vector and a second tangent 
vector which define a tangent plane of said mesh at said mesh point (Kuragano: first and 
second tangent vectors are set so that the conditions of the tangent plane continuity can 
be established); 

a second fundamental form computing device for computing coefficients of a second 
fundamental form at said mesh point, said coefficients of the second fundamental form 
being defined at said mesh point by a tangent vector in said tangent plane at said mesh 
point (Kuragano: first and second tangent vectors are set so that the conditions of the 
tangent plane continuity can be established) and a normal vector of said mesh at said 
mesh point (Bronskill: Figure 8, column 6, lines 10-24, "tangent vector", "normal 
vector"); and 

a memory device which stores said point sequence information, said coefficients of the 
first fundamental form and said coefficients of the second fundamental form 

(Krishnamurthy: column 2, lines 28-44, "computer implemented method"). 
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Allowable Subject Matter 

19. Krishnamurthy, Bronskill, and Kuragano all teach a computer aided design 
system which computes a principal curvature of mesh. However, these references and 
the remaining prior art of record in combination with the remaining elements and features 
of the claimed invention, fails to disclose or suggest "features of said curved surface, said 
five feature quantities comprising a Gaussian curvature and a mean curvature computed 
based on said principal curvature, said principal direction, said line of curvature, and said 
coefficients of the first fundamental form and said coefficients of the second fundamental 
form" (claims 2, 6). 

Additional Art Cited 

20. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

21. US 6,236,403 A method of modeling a 3-dimensional object including 
performing one of a rounding operation generating the 3-dimensional object from a 
control grid and an inverse rounding operation generating a control grid from the 3- 
dimensional object depending on which one of the control grid and the 3-dimensional 
object is newly provided, the control grid including a plurality of edges and a plurality of 
vertexes, the 3-dimensional object including a plurality of boundary curves and a 
plurality of curved surfaces deforming the control grid by shifting the plurality of 
vertexes 
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• The Examiner would like to point out that while only certain citations have been given, Applicant 
should consider the reference in it entirety. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NITHYA JANAKIRAMAN whose telephone number is 
(571)270-1003. The examiner can normally be reached on Monday-Thursday, 8:00am- 
5:00pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on (571)272-3753. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
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information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 

Customer Service Representative or access to the automated information system, call 

800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nithya Janakiraman/ 
Examiner, Art Unit 2123 

/Paul L Rodriguez/ 

Supervisory Patent Examiner, Art Unit 
2123 



